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PROBLEM TO BE SOLVED: To prevent image quality from being deteriorated and 
a leakage current from being increased due to irregularities in the 
characteristics of TFTs in an imaging device of a structure, wherein a 
plurality of the thin-film transistors (TFTs ) are arranged for a single 
pixel . 

SOLUTION: An imaging device comprises a pixel part OEF, which comprises a 
photoelectric conversion film for converting incident light into a signal 
charge and a pixel capacitance for storing this signal charge, a thin-film 
transistor TFT1, the operation of which is controlled by a scanning line Gl 
to read out a pixel electrode potential to a signal conductor SI, and a 
protective diode TFT2, which releases a pixel potential to a bias line Bl, 
when the pixel electrode potential reaches a potential higher than a 
prescribed potential to prevent a pixel electrode from being broken down, 
the transistor TFT1 connected with a source or a drain is adoped to the 
pixel electrode and a TFT having a long LDD length, a TFT of a double-gate 
structure or a TFT of a small transistor size is adoped for the TFT2, 
whereby the off-resistance of the imaging device is increased so as to 
inhibit leakage current in the device, and at the same time, the signal 
charge leaking prior to the readout of the pixel electrode potential is 
prevented, and the S/N ratio is reduced. 
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+*BWfcB«Sit;Ut**«*m*fcE«LTB«1- 
*7fc«£&Jg|&^xms*#trBX&t, B<rE?fe3tB 

SBSbyyy'X^fc^tr^ia^aJLlslBi:, 1»E£& 
«*WB-r &«£*e»B» t £Bx, 

ttfieM-f-a^m LBB&K-t-s tiaaiEBBS b 9 y -yx * 

t W litWf IS h 9 ^ ^ i H L D DS*'I^>1 

■f-iSRiKjfeacigit, bbb-9* £bb££b 

&BBrK-7 b V *X«ICE«3ftAlt**«-»»WfcB 
&LT«*1-*7fc«gE&B;au«Xm«£^trBX& 

iftEsxsBtf>mt£4:R*ffi-rsB h 9 > vX * £-£tr 

B*R*tttLB»f:, &*<7>lTirE7£a&&£Bi&-t.i>jt& 

flueniiiB 

«re4r9-R^ttS LBBK4-* *t*BE»R b 9 > v*x ? 
^ t Olif <0»K h 5 V •>* X ? J: H L D Dft#f vc 

-rzmm cei s *tA*r**m*m?f kb* t -cbb-j- 
BEB-9-R*tu Lmmz&t tizi&mmm h 

y-xX»iKW>rt*ii5rEB3fMgBU#£ESiv 
[R*«4] #ZKIl:£1-4J:9tcEE$ft*#&co« 

i&E®xi:«<^ft £R*aj-t»B h 9 > ->*x * ^-i-tr 
«#M<^mLiuKt, #*oflrEjt£&£iEiH-*7tiSt 

BUe»B»£*B;l* 

utrEM-^R^tts LiKcti tizmumm h 7 y vx* 

©H, v-^XIi KW-f y**tfEB£m£Kftft3ti 

fttlSEfio 

[SI** 5] REB-g-RAfULBBKii* 

KW yXiiy-xtf^EBBmBUSRStu v-x 



(2) #B 2000-12866 

2 

RE**BKJ:»>IM**RB$*i/CR 
FH yXliV-Xfcy- b £4*ttlBHX*ttK8Se3 
^S-^mfiiSi: b 7 > v*X 9 t , 

y - x xi* k v -r y a*i»B®xmB KWHtvftn 

f&<0 h 9 > y'X ? t fix H *) , 
70 MrBflhHK*tb UB b ? y 5>* ^SWffiSiffl b 9 y 
vX ? l±, HJEflfeO b 9 y vX ^iHL DDS* } gv> 

- 1 & 1 xut 2 EftottRRB. 

KWyXttv-**«REBBm«K*R3*u y-X 
XBFW >*«BE«*Bfc»R3*i, r-ba«BB* 

3tt»K«*s*i» «JBjfeaScia»cj:»)»^*«»?^T«r 

BBRRRo«K*RER^£Ufti-&A*R*lil L 

KH yyM.v-7.tY- b fc#WBBRRRK«R£ 
20 tu v-xxi±KW *u BE 

BB«Bo*tt«<9hg«k£i±(: » * t mum&wm t 

v-xxii FW y*«REB*«SK«»SitTV»*v» 
<fe<0 h 5 > "J 7. 9 t ixXH *) , 

fltrE^R^m UB b 9 > vx ? syffljElSBffl b 9 > 

]X3Xtt4B4ftoiKBilC. 
IB*«7J BE«*tti*mLBBfCI*, 

50 KWvxiiv-xjWBBBtteJBKSiu 

*»e*«?n, BBj6£HLUJ:»>Bf^«tQB$ii.-CB 
BB*«*o«tt*BE«-«MH:Hl»-r*«*Wl*a L. 

KW-f yXttv-x*»BEBB»Bi-**S^ V-X 
Xtt KU-f BEBBVBO 
fi&*«^f SBBtttJBLh t* ft 4 t BBBBVS t BE- J£* 

x»«T-*n»EB*B*uB«« 

40 BA«7^>BBflMBB b 5 > >*X b tc«g!S 

$*lt*»K BEB*«B<omt£t-JCtTBE«BBb 

7 y ^ ^^-trHBPIBBB t W&i *t, 
WEM-?-R*tb Lffl b 5 y ^atFBBBHB b 9 > 
->*X ^ BBBBMSEBBK^-t *t4 b 9 > v x ^ J; 
») t LDD«#fii<>: t Sr4*ati-4B**1X«2E 

im*m8] sjEffi-f-R^mLiHiKtz<±, fh>m 

50 4WBB-*ttt=ttttS*U y-b*»BB36*B»:*aE$ 
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it. UStUjSL&SUziL >)W)ittM®ZtirWi%iW%WMv 

,. it. ta*^d^fB«ISffl h 5 > vx * oy- h 
7 > >*x * *^tsWm&W!h t t>«£* it. 

uffl h ? v v x tRvmmKmm y?> 

^-S it* h 7 * v X 9 1± v > iOwy- bflHfc-C.* t 

st t -r * st*s 3 xti 4 ie«<oje«6^a 0 

[IS** 9] «rISm#K*ffiLEKUJi. 
it. V -XXI± Kl-f 1 <0-5E^ftS§?-K8M*£ 

it. «fieH^^Mo^/4W^mfi:m±ic^^tBtrfaii 
ttCBXUt: If H >XI*v-x#KIC£.iU V-x 

xu Ki-f >^2<7)-^m&^»;«^$tt, r- h 

«C 'J -tr y h Xtl ? itr«irieii?RmS t H&IB& 2 <0 

it. mjjm+vmziB^miz&mzti, muwm®m<D 
ta^-fit, . 

HlrlB^affl h * RV'mZ ') -b y Kffl Y 9 > v X 

li»f2mJE^&ia&t-#iit* hvvv'x? J: t> 
L D D S 7>~g v » d t i 1 1" * 1 X li 2 f m<T> 

mummn.wz Y'v4>x\*v-xty- y ttmwiz 
it, v-xxi* kw i o-jg*ttsi^»c*i*$ 
it, muwmmte<vGmmifcnim±iz%z> tmmzw 
mm.mtmmm 1 v-^wmt h 

7>^x*fc, 

kw ^xitv-xrf&mzti, v-x 

XI* KH >a*$2W-£Sft»^K#Ma£it, y-h 

i- -tr y h ft-** a?j s itxirfBii^me t m&m 2 O 
it, m»sB : f-*«iriBflr*»u*«$it, friBS^ms^ 

it. 
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BJEffiafflh^VvX^S^IirfB'J-t^ HBh7V->^ 
^llv^^r- h«it-C*»), «iIfB^a^®K(c-§-t 
it* F7^-/X?liy>^y- h#itTab^it 
IS t 3 Xli 4 fBStOjj&fgiilEBo 

[0 00 1] 
70 10 0 0 2] 

ia^, xsia^Bf^at ua-si • t 

4, 6 8 9, 4 8 7-S^C;fcV>-Cit3il$.it-CVvSo CKOi 

■9 ^a«^s<oik#;<o^a y tm&iL m 1 3 tc/P$it 

* <fc 9-C*4o 
[0 00 3] XiSliS 1 0 1 X«*»M#*ifC«Ettflt 
1 0 2«rSifiL., a — S i • TFTM^Xl 0 3 
KAti$it£o C<!0««-t'/^-<X 1 0 3 :KU>;t, 
20 L X ^cofi »C *+Ic» L 7 -7- n ^m^«^7)*ifi£ $ it T 

U 1 0 9 IZ XiJ S itT r -i v ^ )Vig$k $ it, .V p« - v > 
1 0 6Ute^?itS 0 . -f * 'J 1 0 6li 

*4viiitic7>oiftf- ^ *fBtgi-4 ■{> or*. Mttigis 

f>itrjii^'z'-^*J(I^fiBtg-r-5»o -f^-v^* 1 ; 1 0 
6|-.fBte£it7tiH£T'- : m. iSIT^SSC l 1 O.Clo 
TIR l) ffi ^itTi^lt^ff^it. -e-<0^^:73*ff Xf-i * - v 

> * >; i o 6 iz&& ? itr««§ it*; -f^— y^^'J 

50 1 0 6 K£«$itfcS[|ttS*Ji, D/ASE»SP 1 0 7 
i-^rrT-niT-M-^t^^^it, O-y^-^10 8 

[0 0 0 4] CCl-C, a-S i • TFTMf^-f^ 1 
0 3liSl 4\Z7jiZtLZ,i.n%mfc*Viiz.X^h 0 *2 
0 0 0X*g2 0 0 0Wv(.V7X^:If (e l , 1) 
- (e2 00 0, 2 0 0 0) ^BBSSitTTFTT W 
7) f «fiE?itTV^ 0 ^-it^iioil^ (e j , j ) ( j it 
1JELL-C2 0 0 0<.£LTO£E&) l±, W^*-€-it-?itafe?riJ 

ic«^?it, *ff)-mznmi 4 8^f>^q7x«E 
40 ^ep*D$it4*m^)^i 4 oaa-si^ii 4 2 1, 
xutswftmmmm 1 4 0 atm*s* 1 4 2 o-ttujg 
u«^?it. a-^ji-f s 1 \zmmzit, r- y 

&1£%MG 1 lzm%iZtlfza -S i - TFT 1 4 4 t 5r 
[0 0 0 5] ** ? A*f1"4t, Tfc^Jft^l 4 0 tcmSE 

**seitT§fi i 4 2 izw,m s wmztiZo .M&mmw>® 

&15 2l,z£oXmgMGli!> t mW)Ztl. *tl**fL<n-i£ 
SM.G 1 \zy- M«^a$itTV»4TFT 1 4 4 7>*?!ltt 

50 $itTv>&#g 14 2 US«?it^m#7> J , ^it-PitO 
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tft 1 4 4 (otbum^gmstttzm^-isis i 

7fcfiK*tic<LTJ3«K £<7>«*$ffiOfci;Ti#*iS*l 5 4 
[0 0 0 6] £0>ig*S&l 5 4^ai*«-f-li> 07F$*t 

i t \zx i) , n^ej.-^Hffi-ef'^ ->'^;pfflf$* 
^ff^tmj. fjfc, @1 4 Kjj*$*tfcB3§« 
«<9fiU£li, /t- v n > tf - ?*0*aflfflUM» 
K:d3V»TWB£*vr:^£TFTM?l£&T'-r X^H tffl 

10 0 0 7] mi 4t:*s*t7t«j£T-ii. if 

m<7)TFT 1 4 4**Eg$ttTV»-& 0 
. U *l£O7^^*^ttlB£K#&11<0TFTl 4 4 

2 KSfltSK.*:^ s 1 ClE*tt-f 

M^TFT T 1 St^T 2 **fflv»f)tt^> 0 ii"C% T 

FT Tll±jfe35&G iizy-h*&mzfrx*>/* 
yim&tztt, §t i 4 2cr>mffi£-f§-§-ii&s i uai^ji- 

5 TFT T2li. $31 4 2 <0— 

10 0 0 8] *£VM±, 01 6tC7K$*tfcS£<&ffiL[IJI& 
lis mWi-^IEtC^-t^AMI (Amplified HQS I mag 
er) ^{Cfc^iOTr**). TFT T 1 1 -T 1 4 £ 
t-A. Sil 4 2 tfflS 1 t^HCTFT Til 
~T 1 3frhf£2>7£W.$imi> t &m.2K, §114 2W- 
SSfcJgttSS^fcOHK'l-fe? V h5>v*X? t LT<OT 
FT T 1 4**Ktt'bHTV^ 0 COTFT 1 4 <OY- 
Mcii. 'H-yMfRH«A*$iiS. ill 5C/f? 
*Lfcflt*tflLlittKJ:*Uf« SSl 4 2U««$ttfcS 
WliTFT Tl ?r^-LTit«^|StS 1 U«*fllS*t 
016 K^$*ifclIlB-Cli?Fi 1 4 2 <7>m??;&^ 

10 0 0 9] 

[HW^tfeLJ:? £-*&»«] fc^T% X&8M£2j| 
Stciiv^TliSSS/Nlt. Ifc^-f-?-? 
S*t-S>„ Zffltzib^ -o^HKE^^TFT^ES^ 
HTv>4^UJi, d*t<b<!OTFT<0#tt=Sri^-tCl--& 
£ t«i'J&g&#tNfe.&o Lri*U TFT#^lCli7'o-fc 

[ooio] #f£<pjii±se*«Kg<^ ';-^si££«i . 

fiU-r&fcfcfcK. S/NJt£faJt£-ti:T£iL£ffl«£S£ 



[0011] 

ft £ (C^Jft U T^m- 4 ft«'£&&S. LP®3ff B 

^ffi<0€S«-^Ami-T F T Z&ttm-^Pl&tii LBI& 

JO ^mLBKtc^-itt^TFTOo*., V-XXttHW 
^* t H3R^tcSSg$*t^t<0J±'fte<r)TFTJ: 0 t LD 

[0 0 12] ZOZi&mfci. ®.&<7>®-%8iRV t te& 

k sa s n. A#tft * M-ts w k l. r mm-? z> ft m& 
temjBi.immm.mi'Strwmut. &*<r>m3m\zxt) 

[0013] m^wix-iiiLmtuz&itizmmh 

[0 0 1 4] 4I-^<*ffiLlsJKK«±. Kl"f> 

#m-*m&9m$ix. r- h 

4 >* { -5E.&.tir.mzm$i2ti. wmw.m<o i &&**mfc'% 
WLuz*ihwmmmk -^mm t * mm $ *> « 

*iTV'iwf(0 h 9 > v'x ^ t fix is t) , 

[0015] **vMi, m-%-mfr&Lmh ; ?>i'z.?R 
40 t-c*o> f<oh7>-/^^u->>^y- Mis** 

[0 0 16] £t>Kli, M-f-^^tHLIlJSfCJi, KW-f 

^azx*)»Vfimm^ftxmmm.m(r>^im^mz 

v-Atmmwteizmmzti, v-xxitFioj >w- 
fcm&mzmwizti, mmmm<7>m.m s wi^m^z 
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tu aMin+wmm 9 <ny- y \z 

tw^-f h 5 > >*X * J: 0 4> L D DgA*fiv» & Of* 

[0017] fl^ss^aiLfflh^^^^s^ 

ti&Kffl h7> * liv^y- TFT 

^r- f «i§ «r*-r * T F T -C* o T <> J: v » 9 
[0 0 1 8l.*4v>t±3fcfc, m-f-K*ttlLIlK^I±. 

■mcKM vxiiv-xty- htasgssstu 
wmm&?>m®.7!> < ffifc'&wj.±i~ %z>t w%w.m t m 1 

XBftK KU'f V - XtJ*^« S *U V - XXI± K 
W>**SI2 0-5£mfti8^K«;B£$*U r-HCU-tr 
7 bM^£A;fe$*LTH?£m£i&2<0-5Em&i&i:Sr 

Lxm-%m~&i)irz>. t * loob v>->*x^ 

h7>y^?J:HLDD6i ! fv4OT*.ot{ 1 J: 
[0 0 19] ZZX% temmh? RVV-t y h 

*) , SJE^&Uft ft* h 7 > ->* * 5- ii v > 

- h«5S$-*-t^TFTT-*or t> 4v^ 0 
[0 0 2 0] 

[is^^^jfeo^] bit, *&w<D-nm<or*m~-3 

[0 0 2 1] %-f » 01 7CLDD (Light ly Doped Dr 

ain ) »i£<0TFTi:::fc^TLDDfirt { g&&*§-£-l-i5 

£7fc1- 0 C^77.it), LDDI#fi<i*t*7l 

B5m^* t ^^*t^?t*t#x.t>tL^ 0 &oT, LDD 
$N|tf?T FT LTL DDftfcfi < t^itf, * 

7 b#o »j - * m?s *®*-r * £ t a* w& t & * . 

[0 0 2 2] L^L-f-«0— LDDf^f 

h T F T K li L D DIfSi'T FT* J$ffl-f it?* 

[0 0 2 3] filTUBiW1--J»*l&WO-*ife(D^Jii 
<0«fcT&££#lgtU -MtKBMtfeilfclMBtOTFT 
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<0H, *7^lS?rfi:«-t^#TFT<iLDDSS-g< 
K52U &K*>&«£&<^#TFTI*ffi*tfcjKL 

[0 0 2 4] tfc, TFTKJivi'^r- h«3i<Of> 

FTKiStt* I - V^ttliia 1 8 <0 «fc -7 K^£tt* 0 £ 

ffi0K«it-ii:?iJS^$^rc«^cOTFT<o^^-C. fcfc 

itr v^r *> * yg.ffi.wi h-o % immzixz > tzibX'*>z> 

[0 0 2 5] Lri>U y7^y-HS<0TFTTIi, 
^^TFTO'f-ir^^g^v^^^y- hiSOTF 

S<0TFTti->>^y- F»il«0TFT J: •} fetSitl 

[0026] &m-$-z>*%m<r>®.<omte<?>fZ&ii, z<d 

**#iLt, -H*t^ftt>n7t«^<0TFTOd 
*7mifc£®i£-f-<£TFTlCJiv^^y- h« 

jtt^fflu, attc*v*at**<i-'<STFT'»cii* r y 

' <7>Mmiz X SStgfWT F TT W Si5lC*5tt^» — ES5g 

TFT 1 SD ( TFT2#Et$nTv>l,o 
[0 0 2 7] T FT 1 Jim-f-mffif^^ai tffl^. ^7f t 

Lr^tfbtt, iMic s co-^ (■*.««) 
ZixfzS- KND 1 te-f-iRS 1 t<vmKV-X, KV 

^ >^««E^n, jt*RG 1 izy- htfmmzixxts 

*), *2iG 11ZX*)*> ■ *.7*K».$*i4 6 
ICsO-S (Cs'W|).tt, y-KND2*^Lt« 
ftSiitv^. **«IG 1 75 s />'f m*-lf2 0 

V) K«f4tT-FT.ltt*>U IMIC s 

[0.0 2 8] TFT2»i«a^-f Vt LXWUfbtl 
Tii •) , y - FN D 1 \ZY~ Y K U ? 

XWLB 1 (±-7E^(iV b U^TtttTJS <0 , filSJ^'f * - 
Kt LT<OTFT2(0|!ftt:mJE*SU«)i- ; 5>o H^JtC 

s oift^e^ hp*. y - knd 1 <o%,mmz.i£ 1 0 V 

JEl±fcv»^»r5e<0*tttt±*T*±#-r4i:, TFT 2** 
i>Ltf^if */^7Xf B 1 i:S#to i<0i9 

50 cut, M^mnu^sE^^am^eniD^tt^v^ 
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[0 0 2 9 J #Hifc<D»CI±. -W%Mtz*)K-^>-r 
o<DTFT 15l/TFT2rt*18:tt?>:JvC:fc*K *ix?it 
<7>LDDgttv>r*t*>g<fS:5g$fvCV>* 0 03 5J/0 

4K, LDDS**J|fc*TFT<0&l»ffi*ii£^1-o 0 

2 #*#« 2 ±cy- h *&t§i& 

3£^LTr-l-^g4;^j£S*U Y-YW&A±.\Z 

a*Ki oa«»jfts:»vcv»4 0 #3#« 2 kjsv^-c, y 

¥**tttt6 4 ( 2*j&3*U f-r^;w««6 0WfflUfi:ai 
(LDD««) 9 a5(F9 b**Uj£$ft % 

^&8 3^8 bii^y?? hSBKffliSU ^ft^tKT) 

mm±^i^mi i asifi i b^it^ttrv^o 

[0 0 3 0) RSI:, 04K;*:£*L*:TFTIi, i»ltf£ 
2MK2 l±K#i£J|v'j3>]&^j£*#iSWS2 2** 

r-h«S2 4«?^ ^-h^S2 4±lC|ft»Jg| 
3 0 75«$ilT^5„ #$#12 2tCiJV^r, Y-h 
SS2 4i:r- f*6lilg|2 3 £:frLT*t|6]1-&fi:»K?- 
-\-*->l-*t£2 6^/£$*U f--v#.;i/^2 60^fil»c 
®«*^*E!fe«^c (LDDSW 2 9 3 5.1/2 9 b*^ 
)&S*U $f>»C-5-<DMfflUJft«S^*E^JS2 8 a^yf 
2 8 bmSJlTVi, JS***tt&«&2 8 a RET 
2 8 b _LtC»±^£3 1 aM3 1 bsPRttfefiTV**. 
[0 0 3 1J 03K^£*V7tTFT?>LDD^ 
i£9 a 5*/ 9 bWLDDgL l+L2iH> 04 tCTf: 
§^TFT<OLDDf«2 9 a5l/2 9 bOLDDg 
L 1 1 + L 1 2 (0^**fEv» o ±!E$ 1 OttOflT 
l±, 04K^$*tfc ioiLDDI^TFTiTF 
Tl»O t 2Kfliv»Tv»*„ (W^t-KTFT 
2 (O L DDg^I < * 7j$tn;75*fi:v> fc % itnm&lSkO E 

TFT 10*7«t/t#S^*-&tCt>, 
T-JiT F T 1 5£/T F T 2 K L L D«t>*« < * -7&jft/5* 

[0032] 2 <o*jfic73^Bii. 0 1 Rirm 

2 i,z7r^ftfzm^m^tiiLTFT i t#g^*- kt 

FT2ttC. 0 5»C^$tl7tid^^-/^r- hfllitco 
TFT5:fflv^^*(Ci^fS^*^, 0 i<7>TFTI4, jffcftft 
2£K3 1 iC^ggvU 3>Ii>(>Si#f #1 3 2tf 
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JgJ&S*U ¥i£#*3 2±tcr-h*ftiliJK3 3*^Lt 
Y~ hm«3 4 3 51^3 4 b#*7&£3*U -E-O^H-hK 
*ftfiJK4 0**^$ti.TV>^o #£#« 3 2l:^v>T« 
y- hmS3 4 351/3 AbtY- Y1tmm2 3 
T-€-*t-e*t**|fijf 3 6 351/3 6 

b**^?*t, *-.***i(tt3 6 a 5tF3 6 bO-^tt-F 
*tnfllULDDSit3 9 351/3 9 b#qgjft£*U rpH 
KLDD^i$3 9 cj^&SfrTv^ LDDf)^3 9 

3 5tF3 9 bo9\.m\z&mm*m.y>&t&3 s 351/3 8 

70 b&Mf$.$tix^*> 0 ^<7>i««S^*E^««3 8 35.1/ 
3 8 b±UJi, «S4 1 s5I/4 1 ba*83:»t<b*tTV> 

iOidtC PtflbY— hflliiOTFT&,, fc-f-g* 
■MtiUBX-f 'yfTFTlJl^ll^*- KT F T 
2. BP*,B3?§SC s^IfSSy- KND 1 fcv-* 
3UiKH , >* t S^$*t^TFTU»ffli-4itT. L 
DD«M3 9a, 3 9 b5*/3 9 c^tfULDDfi 

20 ^Y-hm^TFT^T^Ltz^ Y- h <7)gcti 2 UfS 
e>1* 3El±<o-7^fy- hfll^coTFT-c^orfc. l 

[0 0 3 3] ifc, ±E*.l 0*ifeO^T-(±. 

KStfM^I&J'-ffiLfflO h7>v^y<DLDDg 

iOfST-)i//^y- higWTFT^Sfflnit 

[0 0 3 4] ?t,C, JiIB&K S5 2<7)^|Jfe<7)^B-e«i 

[0 0 3 5] *^vMi4f>:, i4i:f ?ft^£^LD 
D«it2 9 3 t 2 9 b, 0 5 U^Sttrt: L DD«J^3 9 

s t 3 9 c tttv»i* ; h.< > g$^L<ta:5e$it-cv»^ 

40 [ 0 0 3 6 ] ±ieSg K * 2 ± 4 

-hsi<o««; £ t f t r v <{ ^m-mm l tzm^z-o^ 

T, |6?:1V>T^„ m (m<i 2 JgUiOSft) 
jfeaE«lSl, S2, Smt, n*cOM^Gl, G 
2, G n ttm&-t2> io(CE«$*t, -ett-Ptt^ 

(1, 1) , P (m, n) i'EiJiltv^o 
coH^lc, ®5!?S«P ( i , j ) ( i li 2 JSLtmfilT 
j l±2fiL±nmT<7)SI&) tm-^iSlS i tOW 
KfI-f-^!*tBLJB*-r ;f TFT 1 <0MS**S^t?tt. 
50 -t<r>Y- h»rii7fe*jglG j ^M?nTV^ 0 SibK, 
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m^W&P (i. j) fc^MT*SifgPwt<OBU N « 

SIP (i. j) K8tt3*L-CVt« 0 - 
10 0 3 7] ^O-fcT^-vh'^XtfcURttSfc-fcESr 
K-?-*t^f8:t7 fe4tfca-9«ffR*tt * y ^T F T 

f.*SffiLTLDDS(7)S^TFT«:ffi^t«)i<, t 

©TFTifflt'TUv 1 . .**vMi, -■MXW/LO/h 
?^TFT*TFTlMTFT2t:IWtU^, £ 

[0 0 3 8] ifc,-HKS2, 0 6Ujj?£ilfc0l&* 
U 0 7U:*$iut<fc9^ ^S^*- KTFT2<0 

enin^^-rv^o -etr. .r<7>0 7u^£*i*:-iii3§o 
t f t r v 4 &mzmm t-c *> «fc v-o 

10 0 3 9] £t>K, 0K 02, 06, 07K7FSft 
fcHttflMS-Ctt, flSgy-ft-KTFT2tloOTF 
T-CflMELTV»4.„ L*»U 08 (a) - (e) 
-TtU^^tt^ioU, «Sc<0TFT Tr l-Trx-C 
fln&LTfc 08 (a) K7r,Zi\tz%W_y'<*- K 

li, /-KNDl t/^7XtBltORIl:, TFTT 
rl-TriKOKMV, V-*jWfty!|K«ttStl, r 

- — KND 1 K*»««S*LTV»*. 0 8 
(b) U^Stlfc«SI^'f *- Ktt, / — KND 1 t** 

-f 1 fcOWKTFT Til-TrxOKl"f 

-etv-etKOTFT Trl~TriOKK>i:S8? 

[0 0 4 01 08 (c) U^?tl/c«a^-f*- K(i> 
/-KND 1 t-'^7^iSB 1 t^Ht> TFT Tr 

hri^-tV- KND H-*a»^?ttTv»^ 0 08 

(d) \,z7F$titz&my<<*- KJiy — knd i t/M 

TXi&B 1 tOHlcTFT Trl~trxOKW 

OTFT T r 1 r x<D KV-f >Cft^$ntV> 

[0 0 4 1] ffc, 0 8 (e) U*«*ifcff*BBt 
li. i 2 Cf - KND 1 i 7 - KND 2 t OH 

I:, TFT T r 1 1 ~T r 1 3tPWM htlX^Z> a J 

- KND 1 fc / — KND 2 tflfflCiSf-ft- Kt L 
TOT F T T r 1 1 <T> KW V *VC 
v^o ?t)t:> W'ft-KTFT TrlKOM 
SJE£P&-t&£*!><DTFT Trl2MTrl3<0 
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Kl"f V, V-^d^JlCg^^ttTV^,, TFT T 
r 1 2<0 KWVKIi— £SflEV lirtQUaZti, V- Y 
ItS- KND 1 \Z&mZtt, V-^JiTFT Trll 
(Oy-hMT.FT Tr. 1 3 £> K W VtC&ttSit 
t^, TFT Tr 1 3«>V-*K»*— 3 

*i> y- nrii-^ffiv2A*RiiD$*trvv 
^^^<omsv i -v 3 iM^hztx^ wmwu 

^(C|£.i:T«a^^*-KTFTTr 1 HOBItti 

/0 [OO4 2J08 (e) KJK$*t*:«SHS&£fflv*rt:|n| 

«IS^-f *-KTFT Trl lSm^WU-f 

TFT 1 t:^LTLDDg<Ogv>TFT^ffl 
L, HfStfflWTFT Trl2MTr. 13CU 
W«tCLDDS©lv»TFT^«tS, _hlfi 
»2<0*ifeO®S«raffl-rs^U»i. flW^a—K 
TFT TrllSO'itplBlfflX^yfTFT 
1 u*rr*y- HMt*4v»ttT*'*-y- Kt»it<OTF 
TfcSfflU B3tefl£JB<DTFT Tr UMTr 
20 13 fcttv^y^y- h«itWTFT^«ffli--&o 
mtV**- KTFT T r 1 lMIt^* 
IBU^vfTFT 1 tit^LT, BJffilSSfflOTF 
T Trl2MTr 1 3 UK tTJdu * 7igtfc£ii 

v^ibT***,, 
[0 0 4 3] friz, ^WOSI 3 O^SjfeO^SUcov* 

0 i o tifflv^-ciftM-r^o ±b»i. *2onjfeo^ 

JO ffl^'f-z^TFTl^^LTigSfl-^IISHC^-r 

« s ntMSffi * mff^iiK y e \z x o -c mBE^-?- 
iz&&Lxm^&s i (rie^-r^AMi^^^fflLT 

[oo4 4] ftw.%cmmoEF<7>-m* { mm*8 : Fiz&wi 

S*U -tO«UBUB*S*C s cO®#mffi* J /- KND 

1 iifrLX&mZtiX^Zo li^SC sOCsSSli 
%HlZiiX^2>o S — KND 1 fcftlftSS-T-t <0HHCI4 N 
'J-t7HTFT TFTRCD KW V-X^S^c 

D 1 l-lififcS^-"^- KTFT2<0Kl^-Y>SJKr- F 
y-x^77iBii:ft^ntv^ 

o 

[0 0 4 5] £<bK, y- KND 1 i:«^S 1 t<0ffl 

■ T0<0KP^>t^SE?^ h'*%*»G 1 U«* 
$*l/;IiRfflTFT TFT St. V - Xtfm^ffiLS 1 
^«H?ti, y- hdV- KND 1 U«SE?^3tffi7Jffl 
50 TFT T F TO t x yjixfr- YtfMM&^Z 
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TFT TFTB t*jSx.TV^„ 
[0 0 4 61 fi-^-aS 1 14, /^T^ITFTBiac 

1 l^/HC£*fca#UBTFT, TFTS^tV 

LTTFTO<DKl^f^i:«lSSi f fti&?tl, ^KB 

So F7>yX^TFT0<9y-ht:y-KNDl^ 
L tgt S itfcB&SS^mfi Vgs#T F T O O V - X 
i >)W^$*tT«-f-iSlS 1 K*£@i$:Jt*o £co&, >W 10 

HtR* { V-ty HTFT TFTR 
<r>V- Y KXtS £tiX#> B£§SC s LT 
v>fettff*<]fcU3*U BJMECttirt"; 4: ? f$ft* 0 
[0 0 4 7] «g^-f *- KTFT2IJ, V-XK&St 
Sllfc/t-frxtB 1 J: 0— jgWM T^S&Vb £A 

2j£*v-cv>* 0 iwsevbia^ «g^*- kt 

F T 2 O&tfcfcff tWM$I $ ft*o Vgsd ? «?J 
xlf 1 o vtv^ J:d»^5c«EJJH±Ui!it-t4t, # 
^t-KTFT2A s *>U, ft-9*ff*'W7';t 
&B 1 £iuc<t , ■xmttK9r££UiO« 20 

[0 0 4 8] *mm<?>Mm~ett, mmw.m (^-knd 
i > Kv-^xiiKi"f> $ tvfcisa ^ <r * - k 

TFT2 5.U f, ;-fey hTFT TFTROLD Df#, 
fl&OTFTB, TFTS, TFTO<OLDDIJ: HS 

T2SOT-tyMFT TFTRIi, jryt&.tfc&'bZ 

TS/NJt<0fiT4:ffi<o iiOtfe, CfL«pOTFT2 
SZTTFTRUJi. LDDfWgvTFT^ffiLT'J 50 
-ifGMZWPZ^Ztmz, S/NJt£[6j-t$-tf"CV> 
So — mH^lslKVC^fll^-rSTFTB, TF 
TS, TFTOUonTli. S 1 Uffi^J-fSlffi 

•e, i*tt><0TFTB> TFTS, T FT OlCliL DD 
fi^TFTSrffflLtv^,, 
[0 0 4 9] *%W<7>%4<7)mM<7>J&mit, EK*fiS:t 
LTIiia 9^^121 0J;^?ti^±l5»3O^Jfe<7)Bj^ 

v-^xti kw >j>m%i$iitzm&y<{*~ ktft 

2S0 t, H"/MFT TFTRl:i±"7^f-y- hflHi 
OTFTSr^JBU ftOTFTB, TFTS. TFTO 
M*ii<7>TFT£i$ffl1-S 0 Mf-f 
*- KTFT 2#.tf'J -by h TFT TFTRIi. ±& 
Lfc.fcdK + ^Jgfli*:*:^ <-r^£>5?^*-&<7)T% LD 

So mflE^lelKVC^fll^i-STFTB, TF 

TS, TFTOCowi, mmt(£j3Zft<-fZ>tc#>lZ 
is>yfry- HfcitcDTFTfcffi^So 50 
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[0 0 5 0] ±|B&K &2 0fyfe?>®SIKov> 

-C&^fcda-g-tlBJ&K. LDDgW- Mj*ita*#l£S 
TFT*rfflv»*»£-»c|gt>i\ fi^-f KTFT 2 
Rtru-tyMFT TFTRIC (i^'f XW/L^/h? 
v>TFTi»fflU «JEIEfeilKVCSr«gSi-STFT 
B. TFTS, TFTOlCJ±->J-'rX*i^:§v»TFT : Srffl 

[0 0 5 1] $t>K, TFTKj3tt**i£#Slli£-iS£ 1 p B 
vVrrVKKfe-f. a-S i *fe££iftMtiR*J|MtfA 

[0 0 5 2] itz. TFT<0£:&<DLDD«ii£Og$»i 

[0 0 5 3]±fB&3, *4O||«|(0^®.lcJ:S-lj5R 
Wlffi* T F T7 l-f LfcMCov>T, H 

1 1 zm^xm.w-rz>* m^ojfes&s 1, S2, 

Smfc, n*<D«^-ig[G 1. G2, Gnt*»li!£t 
* £ •? KEfiSft. -5-*t^tt*^H-t-&ffi^f(CT h 'J * 
*#cUii3JS§fi<0®3££MP (1. 1) . -> P (m, 
n) **EB$*xTv^ 0 &4<DW%m~. w%&mp 
(i. j ) tfit^HS i b<7)fBHZ^, TFTB, TFTS 
RlfT F T Ofrhi&Z>wm%i&®&v C**K»t hitx^ 
So B^SP (i. j) t^T*mi8iPwU«igcS 
tl^UT^BltOBIi;, SI^t-KTFT2 
OMS^«^$tt, r-bTjqi^mSP (i. j) fc* 
a$iiTv>i„ BS^fiP (i. j) t«JfeS^-tO 
HU V-byffflTFT TFTRWS^SS^ ^ 
- h^'J-fc-y hSlR 1 lzm%iZitX^Z 0 

[0 0 5 4] Z.<T>£o%-?h >)?xmz&w.2tttzwm 

iZ^tlftl&lfbtlfcTFTB* TFTS&tTTFTO 
mSi?**- KTFT2S.U f 'J-t y hfflTFT T 

ftrcwlt, ±t&m 3 nnnommi mm lxld 
onmnMmz&mLXY- hmM&mzzTFTzm 

Kttiv\ *Sv»(i. t^XW/LW/>?^TFTi 
TFTlMTFT2CfflV>TUi<>. KOiViW 
i-fSifr*. TFTTP-f^ftt*?^ 1 ;-^^! 
«r«^$-«i-Stt tic. S/Nlfc£j&J±$-£*C t**f 

[0 0 5 5] ±IB^3. ^4^*Jfeco^.T-li. 

KTFT2 0V-X*t^M7^®B 1 {C® 
^^HT/^TX^IE^iPSfLTv^o L^L. HI 
2U^$tt;tJ:9tC, «SI^^*-KTFT2<OV-^. 

zx\ wmm&c s iztmM&Etwv-fcmK&mnz 

fiX^ho fLT, i<0il 2U*$tl^-®?!?cofl|fiS: 
TFTTU-fMCSfflUUvv 

[0 0 5 6] $<b»C, E9-I31 2izm$Kfz®&mm 

Xii, «g^*-KTFT2ilo?)TFT-e**L 
TV^So Ld'L, ±IEfSl, SE2<D|lii^»^.^i5v>r 
SlWLfe*&4:ra«|K, 18 (a) - (e) Cfti-fJi 
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mZtttz$l&.<DTFT Trl-Tri*ffiv>tfiSI? 
*-KTFT2$r#j£LT(> X^o :<OS^TFT 
Trl~Tti<OV-^ Kl"f isJLXF-y-Yt* J 

- KN 1 Sl^N 2 , AM7XSBli<0f^li, ± 

ib* i , & 2 conusor t s it * t mm^*> <& . 

[0 0 5 7] 

- XXIi h'l"(> **Jg&$it/.: fc<Dtcli L D DS**Sv> 
TFT, itz^A-^-Y- f*Jfcg<OTFT, ife&VMih 70 
7>">^?tSW/L©/h?v^TFT^fflLtt7fi 

«-?-m#**y - 9 lt s /Njt^fir-f *> z t *m± 

U flfcOTFT^lfb^TV^^-g-UliLDDS^S 
v>TFT> vV^y- hflfcgOTFT, XJif^v 
X^^-feW/L^^v^TFT^fflv^-ItJCj: m 

nrntun^xm^m vms. t i6j± s ■* * 1 1 t^mx 

[0 1 1 *&W<om l o&Jfcoj&ggu <fc *»f£§SBJC:fc 20 

-satis *) <?>¥wm®. % m t tzw-w Ho 

[0 2] iBUg^atcfctt^-li^^^^oiHlKfll^* 

[03] l^&^ttUiS^Tfflv^tt^LDDftOSv* 
T F T WSEBflM^f L 7t»f®|glo 

[0 4 1 m&i&mmz&^xm^hiiz l d Dgoi^ 

T F T<0?fcl&nS»ji&^ L*Blr 85Ho 

^xm^h1Xi>y7)\>Y- HI<OTFTOllrIM 
£^L£ffir®0o 30 

[El 6] _hfe&K IS2<0*ig<7)^JcJ;-i,iS(t^llO 
tz *) <7>®&mi8.i TFT7M 3HfcKSffl Ltz 
»^M«riLfcl-f77 h0 o 

[0 7] ±fBS£l, »2O||ifiO^UJ:^,JS^fi<0 
mtm*m Ctz U^7vHo 

[0 8] iifeS&l, *2<9ft;MO^£M:j:««1ftg1EK 

[m 9 ] *&w<r>m 3 4 oxjitojgflic «t f$> 
^tt k *> it h - m mm tz *) ofiM * m l fc ¥®0o 
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O-H^S/c *) <O0g&#j£* T F T 7 U 4 ^ftjclf L 
tzi$,&<r>m&.*mVtzl'4 7v h® 0 

[0 12] ±ie&3, 84<D*ife?>J&SUcJ;*iB^g 
O^tflSr^Lfcl-f 7-7 f0 o 

[013] ^*<OX^Bf^fiO«EBS«e£^L^rn 

[014] P5f?fiKi3(t&TFTm^M 
^LfcEJI&0 o 
[S I. 5] m&&<?>TFT%Li$i7'<'( X{Zii\,*xm-%Wl 

[016] §hiotf Tfwtr/<<f ^ efiv»rfl*ii 

imi 7] LDDK0M4TFW- h^JE- Kl/ 
[018] y- Ffg«I4STFT<oy- ME- K 

TFT1 m^WtZ-tbLH y + 
TFT 2 fiSS^t-K 
G 1 - G n flT?ffL 
S 1 - S m j£3fel£ 
Bl-Bn /^TXjft 

c s li^sa 
OEF Ttm^&si 

ND1.ND2 7-K 

Trl-Tri, Tr 1 1-Tr 1 3> TFTB, TF- 

TO, TFTS, TFTR TFT 

TH1-TF3 

1 , 2 1, 3 1 

2 , 2 2, 3 2 

3, 2 3, 3 3 Y- YtmWk 

4, 24, 34a, 34b Y- hWM 
6, 26, 36a, 36b *ir * fl>ffl$L 

8a, 8b, 28a, 28b, 38a, 38b V — 

9a, 9b, 29a, 29b, 39a, 39b, 39c 
L DDfi 

io, 30, 40 &mm 

11a, lib, 31a, 31b, 41a, 41b V 
P (1, 1) ~P (m, n) 
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